Using Publicly Available GenBank Data to Teach Plant Phylogeny in High School Classrooms by Nepal, Madhav P & Andersen, Ethan J
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
iLEARN Teaching Resources USDA iLEARN
Spring 2-18-2019
Using Publicly Available GenBank Data to Teach
Plant Phylogeny in High School Classrooms
Madhav P. Nepal
South Dakota State University
Ethan J. Andersen
South Dakota State University
Follow this and additional works at: https://openprairie.sdstate.edu/usda-ilearn_resources
Part of the Agriculture Commons, Biochemistry, Biophysics, and Structural Biology Commons,
Botany Commons, Curriculum and Instruction Commons, Forest Sciences Commons, Genetics and
Genomics Commons, Science and Mathematics Education Commons, and the Secondary
Education Commons
This Article is brought to you for free and open access by the USDA iLEARN at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in iLEARN Teaching Resources by an authorized administrator of Open
PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please contact
michael.biondo@sdstate.edu.
Recommended Citation
Nepal, Madhav P. and Ethan J. Andersen. 2019. Using Publicly Available GenBank Data to Teach Plant Phylogeny in High School
Classrooms. ILEARN Teaching Resources. 2: 23-33
i-LEARN TEACHING RESOURCES 
Vol. 2: Page 23‐33 
 
 The iLEARN project is supported by USDA-AFRI (Award # 2017-68010-25956)  






































i-LEARN TEACHING RESOURCES 
Vol. 2: Page 23‐33 
 
 The iLEARN project is supported by USDA-AFRI (Award # 2017-68010-25956)  














● Internet access for data mining. 
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related to each other (BS=96) than any other plants sampled here. 
Soybean, wheat and pine form a clade (a group of ancestror and all of its descendants) and fern and 
moss form another clade. All five together form a bigger clade. The inner lines represent ancestor for 
respective members, and those outer lines on the right are the descendants 
 
Assessment: 
1. What are sister taxa? Name 2 pairs of sister species as shown above. 
2. Which two species on the tree shared the most recent common ancestor? 
3. Which species is the most ancestral (basal) and which species are the most recently diverged? 
4. What group is the most closely related to fern? 
5. What does the number around a node suggest? 
6. Discuss the shared characteristics of soybean and wheat that are not present in other groups of 
plants. 
7. What traits shared by pine, soybean and wheat are not present in the rest of the plants? 
8. What are the traits present in all plants that are absent in Algae? 
9. Brainstorm how the plants might have evolved many million years ago and adapted to very 
dynamic environment. 
 
Extensions:  
 Discuss classification of organisms 
https://ucmp.berkeley.edu/education/explorations/tours/Trex/guide/index.html  
 Apply the concepts learned in constructing various types of phylogenetic trees: Interactive 
Tree Of Life v2: online annotation and display of phylogenetic trees made easy 
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